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Flight measurements were made at low speeds to determine the o&tic 
longitudinal stability, stalll~, end lift characteristics of an airplane 
having a wing swept back 35O at the quarter-chord line. The airplane was 
tested without slots on the wing and with slr>,ts which extended from 
4.C percent to 80 percent of the semispen of the sweptback-wing panels 
measured from the inboard end. 

The lbngitudtil stability of the airplane with the flaps up was 
high with or without slots throughout the speed range tested. With the 
flaps down the longitudinal stability was high at moderate speeds, but 
near the stall the stability of the airplane was neutral or slightly 
negative. The pilot had no serious objections to the neutral longitudinal 
stability present near the stall because he could easily control 
pitching with the elevator. The slotsincreased the stalling speed and 
therefore reduced the speed range over which the neutral or slightly 
negative stability was present. 

The stalling characteristics of the airplane without slots on the 
wing were objectionable. With the flaps up an uncontrollable rolling 
end pitching motion occurred, and the airplene reached extreme attitudes 
after the stall; With the flaps down the airplane both rolled end 
settled abruptly at the s~tal2. end a large decrease in altitude resulted 
before recovery could be made. The stalling characteristics of the 
airplene with slots on the wing were good. A diverging lateral and 
directional oscillation occurred at the stall from which recovery 
could be effected easily. 

The flight values of maxhum normal-force cocffipient w+rt' usually 
higher than the wind-tunnel values, probably because of the higher flight 
Reynolds number. The increase in maximum normal-force coefficient 
resulting from flap deflection was considerably greater in flight than 
in the wind tunnel. For the wing without slots, deflecting the flaps 
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inC3%3S8d the maximum nOrmB,l-fOrCe CO8ffiCi8nt 0.3 in flight and Only 
0.07 in the wind tUnn.eI; whereas, f'or the Wing With 40-percent-span slots, 
the increa8a was 0.2.in flight and 0.04 in the tUnn8L. Higher maximum 
nOrI?&.-force CO8ffiCi8ntS w8r8 obtained Without Slots On the Wing than 
with slots. Tuft pictures indicated that the juncture of the inboard 
end Of th8 Slot With the Wing Caused premature s8prBtiOn On the Wing &St 
inboard of th8 slot. The lower maximum nOrJU%l-fOrC8 coefficients which 
occurred with slots are probably due to the premature stalling. 

Ij2 Order to dete?3Qifle th8 8ff8CtS Of SWeepbaCk On th8 low-speed 
flying qUaliti8s of-ar.airplane, flight t8StS are be&3 conducted at th8 
Langley Laboratory with an airplane having a wing swept back 35’ at the 
quarter-chord 1ill8. This paper present8 the static Iongituditi stability, 
stalling, and lift characteristics for th8 test-airpLane without slots 
On th8 Wing and aIS0 With SlOtS 8Xt8ndiIlg along 40 peI-CeIlti Of-the SpaIl 
Of th8 SWeptbaCk-Wing panels. The results of an Fnvestigation made to 
determine the lateral and directicnal stability and c~ontrol CharactBriStiCS 
Of th? dl-@SJl8 With ti-percent-span Slots haV8 been reported in refer- . 
ence 1. A 4+5-SCd8 model Of the airplan8 was tested in the Lane;ley 300 mz . 
7- by 10-fOOttUnn8I, and Wherever pOSSib18 a CaFi6On Of the flight and 
Wind-t-81 measurelrtsnts~ is included. 

A three-view drawing of the test airplane is shown in figure 1 
and general dimensions and char&teristics ere listed in table I. 
Figures 2 and 3 are photograghs of th8 airplane. 

The airpbXt8 was flown Without Slot-S on the wing and a&IO with 
slots which extended from 40 to 80 percent of the semispan of the 
sweptback-wing panels measured from the inboard end. A cross cection 
Of the slot-and the forward part Of the Wing in & plan.8 normal to the 
Wing leading edge iS shown in figUZ'8 4. 
used. 

In addition, modified slots were 
The modified slots were shaped 60~iihat had they b88n retractable 

a smooth wing contour Would haV8 been maintained with the slots in tih8 
r8tY%Cted position. The modifications to the standerd slots are shown 
by the dashed lines in figure 4. 

Th8 IlO88 g8CP Of the air-@EU'l8 WaS r8traCtabl8 but th8 main landing 
gear could not bo retracted. The Variation Of 818Vator angle with 
stick-grip position is shown in figure 5.. 
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RTSTRUMFXCS 

The foll.owFng instrument8 were installed in the airplane: 

NACA ILnstruaent 

Timer 

Airspeed recorder 

Control-position recorders 

Control-force recorders 

Sideelip-angle recorder 
and indicator 

Recording accelerometer 

Angular-velocity recorders 

Angle-of-attack recorder 

16imiluter cameras 

Measured quantity 

Time (for synchronizing 
all rec0rd.s) 

Airspeed 

Aileron, rudder, and eleva&or 
positions 

Stick end. pedal forces 

Sideslip angle 

Normal, longitudinal, and. 
transverse acceleratiom 

Pitching, rolXng, and yawing 
velocities 

Angle of attack 

Photographs of tufts on wing 

The SnstaUationa for measuring airspeed and sideslip are described 
in reference 1. Airspeed aB used herein is calibrated airspeed, which 
corresponds to the reading of a standard Army-Navy airspeed meter 
connected to a pit&-static system free from position error. 

Angle-of-attack lneasurementa were made in flight by using a vane 
mounted on a bocm 1 chord length ahead of the left wing tip. The 
difference between the angle of attack of the thrust axis and the vane- 

. angle reading waa determin?d in the wFnd tunnel for a geometrically 
similar arrangement on the wind-tunnel model. A tunnel-vail correction 
was also applied to the wind-tunnel vane-angle meaeurements. When the 
airplane wafl rolling, the az@e measured by the vane Included the helix 
angle of the wing tip. The data presented herein have not been corrected 
for rolling because th?y are generally presented for steady-flight 
conditions. 
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TEECS,RE3JLTS,ANDDIS(;*DsSION 

The static longitudinal stability, stalling, and lift characteristics 
were masured without slots and with @-prcent-span slots on the wing. 
All tests were made with the engine idling. The mainlandinggear of the 
airplane was extended for all-tests. The nose gear was extended for the 
flaps-down tests end retracted for the flaps-up tests. Difficulty was 
experienced indetermining the amount of fuel consumed in flight and 
therefore the center-of-gravity locations given are believed accurate to-- 
only +O .7 percent mean aerodynamic chord. 

Static Longitudinal Stability 
-.- 

The static~l~i%&inal stability characteristics of the test 
airplane without slots were determined with the flaps up and down and 
with a center-of-gravity location of approximately 26 percent mean 
aerodynamic chord. Figures 6 and 7 show the variation of eleva-t;or 
an@;le, elevator-s-U&force, angle of attack of thrust axis, and side- 
slip angle with calibrated airspeed for the airplane with flaps up and 
flaps down, respectively. The variation of elevator angle required 
for trim with normal-force coefficient is presented in figure 8 for 
both the flaps-up an&flaps-down conditions. 

With the flap8 up (figs. 6 and 8) both the stick-fixsd and stick- 
free stability are high throughout the speed range tested. With the 
flaps down figure 8 shows the stick-fixed stability is high up to a 
norml-force coefficient of approximately 1.0. A large decrease in 
stability occurred at a normal-force coeffioient of 1.0 and the stability 
wafl neutral or slightly negative near the maximum normal-force coeffi- 
cient. Figure 7 shows the stick-free stability w&8 also neutral or 
slightly negative near the stall. 

The pilot had no serious objections to the neutral longitudinal 
stability present near the stall with the flaps down. The airplane 
tended to pitch up when the loss of stability occurred, but the pilot 
could easily control the pitching with the elevator. If the longitudinal 
stability had been low at moderate normal-force coefficients, the air- 
plane would probably have been highly unstable near the stall. This 
condition would be very obJectioneble to the pilot. Itwas not possible 
to make teats with the--center ofgravity far enough rearward to have low 
longitudinal stability at-moderate normal-force coefficients because of 
the relatively far-forward location of-the main,.landinggear on the 
airplane. 

Longitudinal stability measurements with 40-percent-span clots on 
the wing were made-with center-of-gravity loca.tions of approximat&y 
20 end 26 percent mean &~~odynamic chord. The variation of elevator 
angle and elevator stick force with calibrated airspeed is shown in 

. 
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figure 9 for the flaps-up condition and in figure 10 for the flaps-down 
conditicm. Figures ll and 12 show the variation of elevator angle 
required for trim with normal-force coefficient and figures 13 and 14 
show the variation of elevator stick force divided by impact pressure 
with normal-force coefficient. 

With the flaps up the addition of slot5 had a negligible effect on 
the longitudinal stability at normal-force coefficient5 less than 1.0. 
At normal-force coefficients greater than 1.0 a decrease in stability 
occurred with the slots on the wing and an increase in stability occurred 
without slots. With the flaps down and the center of gravity at approxi- 
mately 26 percent mean aerodynamic chord (figs. 12 and 14) a large 
decrease in stability occurred at a normal-force coefficient of approxi- 
mately 1.2. The neutral or slightly negative stability extended over a 
smaller normal-force coefficient or speed range with slots on the wing 
thm without slots, wtly because the maximum normal-force coefficient 
was lower with the &-percent-span slots than without slots. The data 
in figure5 9 to 14 are shown only for unstalled conditions of flight. 
Although the stability was neutral at speed5 slightly greater than the 
stal.J.ing speed, after the stall had occurred the &ability was Elgain 
positive inasmuch as up elevator was required to keep the airplane frcm 
pitching down. The wind-tunnel measurments of longitudinal stability 
showed the same trend5 as the flight da-& since with the flaps up there 
was no decrease in stability near the stall, but with the flaps down 
instability wa5 present over a 5mal.l mnge of angles of attack nesr the 
stall. After the stall stable pitching tendencies were again present. 
With the flaps down and the center of gravity at approximately 20 percent 
mean aerodynamic chord, the reduction in stick-fixed stability ne5,r the 
stall wa5 apparently not so great as that for the more rearward center- 
of-gravity position. (See fig. 12.) Any changes in stability which 
occur with change in norm&-force coefficient should be independent of 
the center-of-gravity location. With the center of gravity forward, 
considerably greater up elevator deflections were required for trim 
near the stall. It is believed that a loss in elevator efl'ectiveness 
occurred at the higher deflections, and this loss is probably the zeason 
the loss in stability near the stall was not apparent from the curves 
of elevator angle against normal-force coefficient and speed for ths 
forward center-of-gravity location. 

Stalling Characteristics 

A time history of a stall for the test airplane without slots on 
the wing and with the flaps up is shown in figure 15(a). Photographs 
of tufts on the wing at various tfmesVduring the stall are shorn in 
figure 15(b). Figures 16(a) and 16(b) present data for a stall with 
the flaps down. The tuft pictures shown in figures 15(b) and 16(b) 
were taken with cameras mounted above the canopy and show the outboard 
80 percent of the spen of the sweptback-wing panels. The white lines 
on'the wing am located at iritervals of 20 percent of the semi~>~ of 
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the sweptback-wing panels: Cameras were also mounted on the tail to 
photograph tufts on the inboard part of the wing- These pictures are not 
shown, but the results obtained are discussed. Angle-of-attack measure- 
ments are not shown on the time histories when appreciable rolling, 
pitching, or yawing is present because the angle of attack does not define 
the flow under such unsteady conditions. 

With the flaps up. (fig. 15) lateral and direotiond unsteadiness 
provided stall king. The pilot considered the lateral unsteadiness 
an undesirable type of stall warning because of the tendency for a wing 
to drop near the ground. At the stall the airplane rolled uncontrollably 
to the left and a pitch'ing oscillation also occurred. The pilot objected 
to the stalling characteristics because of the uncontrollable rolling 
and because of the extreme attitudes which the airplane reached after the 
stall. The tuft p%ztures showed that the-wing first stalled at the root 
on the rear part-of the wing sndas the angle of attackwas Increased 
the stall spread forward and outward on the left wing but not on the 
right wing. At 36.1 seconds a large wt of the left wing is stalled 
and the rightwlngis unstalled. When the airplane is roL!Jng to the 
left (36.7 sec.) the increase in sngle of attack on the left wing due to 
rolling causes it to atall completely and the right wing remains unstalled. 

With the flaps down (fig. 16) the decrease In longitudinal stabili~ 
near the stall was the only stall warning present. T& pilot considered 
-&&Is type of stall wsrnIng undesirable. The wing stalledvery abruptly, 
as is shown by the tuft pictures offigure 16(b). At 55.5 seconds the 
wing is unst&Ued, and only 1.2 seconds later at 56.7 seconds both the 
left and right wings are ccqle.tKly stalled. The tuft pictures of the 
inboard part of the wing 8howed.tha-t the wing did not first-stall at the 
root as was the case with the flaps up. As shown in figure 16(a) an 
abrupt decrease in normal acceleration occurred at 56.4 seconds and was 
followed by rapid rolling motions. The pilot objected to the stalllng 
characteristics because the airplane settled abruptly when the stall 
occurred and there was a large loss in altitude before recovery could 
bemade. 

Time histories of stalls with the &O-percent-span slots on the wing 
are shown in figures 17 and 18 for the flaps-up and flaps-down conditions, 
respectively. 

With the &O-percent-span slots on the wing and with the flaps up 
or down, lateral unsteadiness preceded the stall as shown on the time 
histories by the small rolU.ng velocities present before the stall 
occurred. When the stall did occur, a &verging lateral and directional 
oscillation resulted. The pilot had nc objections to this oscillation 
since the motion were not v1olen-L and recovery could easily be made. 
Inspection of the sideslip-engle and roULng-velocity curves of figures 17 
and 18 indicate that the dihedral effect of the wing was still positive 
beyond the stall since the air@.ane tended to roll to the rkght when 
left sideslip was present and to the left-when right sidsslip was present. 
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Figures 19 and 20 show photographs of tufts on the right wtig during 
st.&ll~ with the flaps up and down, respectively. These photographs were 
not obtained during the mme stalls for which the time histories are 
presented and therefore no time correlation ~5th the tAme history is 
possible. The tlmss listed beneath the pictures are Included to give an 
idea of the rate at which the angle of attack W&B being increased. Also, 
for the flight inwhich the tuft pictures were obtained, the center of 
graviQ of the airplane was at approximately 26 percent mean aerodynamic 
chord; whereas, for the flight in which the time histories shown In 
figures 17 end 18 were obtained, the center of gravity was at approti- 
mately 20 percent mean aerodynemIc chord. Less up elevator deflection 
is required for trim with the more rearward center-of-gravity poeition 
and 'therefore at a given angle of attack of the airplane the nom- 
force coefficients listed with the tuft pictures will be slightly higher 
than the normal-force coefficients obtatied at the same angle of attack 
in the time histories. 

Figures 19 and 20 show the stall patterns to be quite similar with 
the flaps up or down. Outflow is present over the rear part of the wing 
before any stallin@ occurs. The wingfirststalls just inboard of the 
slot and, therefore, the juncture of the slot with the wing may be 
causing premature separation. The slots sre effective Fn preven.tWg 
stalling since the wtof the wingbehind the slotramains unstalled 
at ellt3mes. 

Flight measurements showed that the directional stability of the 
airplane becamelownear the stall. The lateralsnddirectional 
osciUa.tion which occurred at the stall is probably due to the low 
directional stability, the high dihedral, and the unsteadiness of the 
partially stalledwing. 

Brief tests were made with the 40-percent-span slots modified as 
shown Fn figure 4. Time histories end tuft pictures obtained during 
stalls with the modified slots on the wing and with the flaps up and 
down ere shown in figures 21and 22. 

Modify- the slota had no appreciable effects on the std.Ung 
characteristics of the airplane with the flaps either up or a0m. The 
tuft pictures, figures 21(b) and 22(b), show the stall patterns to be 
substantially the seme as those for the original slots, figurea 19 and 20. 

Lift Characteristics 

The flight measurements of the variation of normal-force coefficient 
with angle of attack of thrust axis are shown In fiv 23 for the 
airptie ,tithout slots and in figure 24,for the airplane with 40-perdent- 
span Blots. The max3mum normal-force coefficients presented are those 
reached.before any appreciable uncontrolled-for motions of the air@ane 
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due to 8talUng occurred. & she conditions higher normal-force coeffi- 
cients were reached after uncontrolled-for motions had occurred (fig. 17), 
but these were not considered usable normal-force coefficients. Fins 23 
ma 24 also include wind-tunnel results for comparison with the flight 
data. The flight and wind-t&e1 results with the flaps-down are not 
directly comparable because in the wind-tucnel;tests the flap deflection 
was 45' and in flight the flap deflection was approately 40'. For 
the tests with the 4O-percent-span slots the wind-tunnel model differed 
from the airplane in that on the model the outboard end of the 4-O-percent- 
span slots -8 at the wing tiR and on the airplane the outboard end of 
the slots was located 20 percent of the semispan of the sweptback-wing 
panels inboard of the wing tip. 

For the wing without slots (fig. 23) and with the flaps trp, the 
agreement between the flight and wind-tunneLdata is excellent. With 
the flaps down, the slopes of the flight and tunnel curves are in good 
agreemnt but the curves are displaced approxIm.ately lo. At least a 
part of the displacement of the curves can be accounted for by the 
greater flap deflection used ti the wind tunnel. At high angles of 
attack the wind-tunnel 0-e has a peculG%r ahaRe which is probably due 
to the relatively low test Reynolds numbr. 

With the 40-percent-span slots and with the flaps up (fig. 24) the 
slopes of the flight and wind-tunnel curves are in good agreement throw- 
out most of the angle-of-attack range, 
approximately 1.5O* 

but the curves are displaced 
The flightandwind-tunnel values ofmaxImumnormal- 

force coefficient are approximately the same, but as previously mentioned 
higher values of maximum nom-force coefficient were obtained in 
flight~after uncontrolled-for motions of the airplane due to stalling 
had occurred. In the flaps-a0m condition, the agreement of the flight 
and wind-tunnel results is fair. Again a part of the displacement of the 
curves is due to the greater flap deflection used in the wind-tunnel 
teEIts. The flight data were obtained at considerably higher &nolds 
nI.a?G)ers than the wind-tunnel data, which probably accounts for the 
higher mRa-f nomnal-force coefficients which-occurred In flight. 
Deflecting the flaps resultedin a considerably greater increase in 
msximum normal-force coefficient in flight than In the wind tunnel. For 
the wing without slots,deflecting the flaps Increased the maxQnum normal- 
force coefficient approximately 0.3 in flight and only 0.07 in the wind 
tUXnelj whereas, for the wing with 4O-percent-span slots, the increase 
was 0.2 in flight a;na 0.04 in the tunnel. 

2h figure 25 the f1zght-aa-h 0f figures 23 end 24 at33 replotted to 
show a comparison of the lift curves for the airplane without elot~ and 
for the airplane with 40-percent-qan slots. Data are presented for 
both the flaps-up and flaps-down conditions. When the slots were 

. 
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installed on the wing the maximum normal-force coefficients were 
considerably reduced. The nm&mm norm&L-force coefficients CL for 
the mi.riOuS 610% and flap arrangements are as follows: 

Slots 
(percent span) I 

Flaps %aEm 

t- 
1.20 
1.3.l 

I 1*51 
1.29 

Compziscm of the tuft pictures for the flaps-up condition, 
figures 15(b) asd 19, and for the flapB-dO37n condition, fi 

fir 
es 16(b) 

and 20, shows that 8talliq occurred on the wipg with the percent- 
Span slot6 at a considerably lower sngle of attack than oq the wing .. 
without slots. Semtion first occurred just inboard of the slot. The 
juncture of the inboard end of the slot and the wing probably caused 
~emature stalling, 
force coefficient. 
figuration, figures 
spanned by the slot 

- ~ 
which resulted in a reduction in max.im&normal- 
The tuft pictures for the &O-percent-span-slot con- 
19 and 20, also show that the p8r-t of the wing 
remains unstalled at all tbaes. 

Flight measurements have been made at low speeds to determine the 
longitudinal stability, stsJ.ling and lift chsracteristics of en air- 
plane having a wing sweptback 35 b at the qm+r-chord line. Measure- 
men-t8 were made without slots on the w%ng and with slots which extended 
from b-0 percent to 80 percent of the semispan of the sweptback-wing 
panels rmasuredfromthe inboezd end. The conclusions reachedare as 
follOW6: 

la The longitudinal stability of the airplane with the flaps ui 
was high with or without slots throughout the speed range tested. With 
the flaps.down the longitudinal stability was high at moderate speeds, 
bu6near the stall the stability of the'airplase becams neutral or 
slightly negative. The pilot had no serious objections to the neutral 
longitudinal stability present near the stall because he could easily 
controlpitchingwiththe elevator. The slots increased the stalling 
speea and therefore reduced the speed range over which the neutral or 
slightly negative stability ~136 PreBent. 

2. The stalling characteristics of the airplane without slots on 
the wing were objectionable. With the flaps up an uncontrollable rolling 
and pitching motion occurred, and the airplane reached extreme attitudes 
after the stall. With the flaps down the airplane rolled and settled 
abruptly at the stall and a large decrease in altitude resulted before 
recovery could be made. 

. 



10 l24CA TN No. 1679 

3. The etalUng characteristics of the.airplane with 40-percent- 
span slots on the wing were good. Lateral unsteadiness preceded the 
stall and at the stall a diverging lateral and directional oscillation 
occurred. The pilot had no. objections to the oscillation since the 
motions were not violent-end recovery could easily be made. 

4. The flight values of maximum normal-force coefficient were in 
most cases higher than the wind-tunnel values, probably because the 
flight da- were obtaIned at higher Reynolds nunibers. 

5. The increase in maxbum normal-force coefficient resulting from 
flap deflection was considerably gream In flightthan Fn the wind 
tunnel. For the wing without slots, deflecting the flaps increased trrs 
maximurn normal-force cdefficient approximately 0.3 in flight snd only 
0.07 in the wind tunnel;~wIiereae, f%r the wing with 40-percent-span 
slots, the increase wasapproximately 0.2 in flight and 0.04 In the 
tunnel. 

6. With the slots on the wing the me&mum normal-force coefficients 
were considerably lower than'without slots on the wing. Tuft pictures 
indicated that the juncture of the inboard end of the slot with the wing 
caused premature separation on the wing just inboard of the slot. The 
reduction in maximum normal-force coefficient-which occurred with slots 
on the wing is -probably due to this premature stalling. 

Langley Aeronautical Laboratory 
National Advisory Committee for Aeronautics 

Langley Field, Va., April 16, 1948 
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and a Comparison with Wind-Tunnel Data. NACA TN No. 1511, 1948 
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TABIE I.-XRPLARE DIMENSIOHS AND CHARACTERISTICS 

Engine.. . . . . . . . . . . . . . . . . . . . . . . . Allison V-1710 

Propeller: 
Diameter, ft ........................... lo .375 
Muxiberofblades ........................ 
Engine-propeller gear ratio .................. 2.2; 

Normalgrossweight,lb . . . . . . . . . . l . . . . . . . . . . 8700 

wing : 
Span,ft ............................. 33-6 
Area,sqft .......................... 250 
Incidence (root section), aeg ................. 1.3 
Airfoil section (normal to leading edge) 

Root ................... Modified 66,2x-il6(-0.6) 
Tip ................... Modified66,&-216(m.6) 

Mesnaerodynsmic chord,in. .................. 93*6 
Leading edge M.A.C. (in. behind L.E. root chord) ........ 39-3 
Aspectratio .......................... 4.51 
Taper ratio ........................ 1.84:1.00 
Mhedral,deg ......................... 
Sweepback (quarter-chord line), deg . ; ............ 3; 

Plain sealed wing'flaps: 
Totalarea,sqft ....................... 12.52 
Span (alon@; hinge line, each), in. .............. 
Travel (no load on system), aeg ................ 

Ailerons: 
Span (along hinge line, each), in. . . . . . . . . . . . 
Area (rearward of hinge center line, i&hi, sq ft . l . l . . . 

105 

Travel (no load cm system), deg . . . . . l . . l l l . . . . . 
6-51 
*17 

Horizontal tail: 
Span.in. ........................... 
Total area, sq ft ....................... 
Stabilizer area, sq ft ..................... 
Total elevator area, sq ft ................... 
Elevator area (behind hinge line), sq ft . 
Distsnce.elevatdr hinge line to L.E. of M.A:C:, in. 

............... 

Elevator travel (no load on system), deg 
Upward ............................ 
Downward ............................ 

175 
46.53 

33.7 
12.83 
9.56 

240.9 

35 
15 

Vertical tail: , 
Height along hinge line, in. . . . . . . . . l . . . . . . . .78.&7 
Fin area (above horizontal tailj, sq ft . . . . . l . . . . . . 13.47 
Ventral fin area, eq ft . . . . . . . . . . .. . . . . . . . . . 17.10 
Total rudder area, sq ft . . . . . . . . . . . . . . . . . . . . 
Ruaaer area (behind hinge line), sq ft . . . . . . . . . . . . . 

10.26 
8.3 

DiBtaCe rudder hinge line to L.E. of M.A.C., in. . . . . . . . 
Rudder travel (no load on system), deg . l . . . . . s . . . . . .' ' 

263 
+30 

T 
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Figure 1. - Three-view drawing of test airplane. 
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Figure 2.- Front view of test airplane. 
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Figure 4. - Section of slot and forward part of wing in plane normal to wing leading edge. 
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Figure 5. - Variation of elevator angle with stick-grip position. No 
load on system. 
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Figure 6. - Static longitudinal stability characteristics of test 
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airplane without slots on wing. Flaps up; nose wheel up; engine 
idling; center of gravity at 2,6.3 percent mean aerodynamic 
chord. 
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Figure 7.- Static longitudinal stability characteristics of test 
airplane without slots on wing. Flaps.down; nose wheel down; 
engine idling; center of gravity at 26.4 percent mean 
aerodynamic chord. 
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Figure 8.- Variation of elevator angle required for trim with normal- 
force coefficient for test airplane without slots on wing. Engine 
idling, 
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(a) Center of gravity at 20.6 percent mean aerodynamic chord. 

Figure 9. - Static longitudinal stability characteristics of test 
airplane with 40-percent-span slots on wing. 
wheel up; engin? idling. 

Flaps up; nose 
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(b) Center of gravity at 26.2 percent mean aerodynamic chord. 

Figure 9.- Concluded. 
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(a) Center of gravity at 20.3 percent mean aerodynamic chord. 

Figure 10. - Stat;: longitudinal stability characteristics of test 
airplane with 40-percent-span slots on wing. Flaps down; nose 
wheel down; engine idling. 
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(b) Center of gravity at 26.5 percent mean aerodynamic chord, 

Figure 10. - Concluded. 
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Figure 11.- Variation of elevator angle required for trim with 
normal-force coefficient for test airplane with @-percent-span 
slots on wing. Flaps up; nose wheel up; engine idling. 
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. . Figure LX- Variation of elevator angle required for trim with 
normal-force coefficient for test airplane with 40 -percent -span 
slots on wing. Flaps down; nose wheel down; engine idling. 
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Figure 13. - Variation of elevator stick force divided by impact 
pressure with normal-force coefficient for test airplane with 
40 -percent-span slots on wing. 
engine idling. 

Flaps up; no&.wheel up; 
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Figure 14.- Variation of elevator stick force divided by impact 
pressure with normal-force coefficient for test airplane with 
40 -percent -span slots on wing. Flaps down; nose wheel down; 
engine idling. l 
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(a) Time history. 
Figure 15. - Stall data for test airplane without slots on wing. Flaps 

up; nose wheel up; engine idling; center of gravity at 26.7 percent 
mean aerodynamic chord. 
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Left wina 

20.0 set, CN 

33.5 Set, CN .= 1.21, d = 23.3O 

36.1 set, CN 

Right wing 

= 1.26, Q= 23.S” 

36.7 set, CN = 1.23 

(b) Tuft pictures. 

Figure 15. - Concluded. 
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(a) Time history. 

. Figure 16. - Stall data for test airplane without slots on wing. 
Flaps down; nose wheel down; engine idling; center of’gragity 
at 26.5 percent mean aerodynamic chord. 
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Left wing ‘Right wing* 

48.0 set, CN = 1.38, Q = 20.5’ 

. 

54.0 SeC, CN = 1.47, Q = 22.8° 

55.5 SeC, CN = 1.48, Q = 23.6O 

56.7 sec. CN = 1% 

(b) Tuft pictures. 

Figure 10. - Concluded. 
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Figure 17. - Time history of stall for test airplane with 40-percent- 
span slots on wing. Flaps up; nose wheel up; engine idling; 
center of gravity at 20.7 percent mean aerodynamic chord. 
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Figure 18. - Time history of stall for test airplane with G-percent- 
span slots on.wing. Flaps down; nose wheel down; engine idling; 
center of gravity at 20.3 percent mean aerodynamic chord. 
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30.0 set, CN = 1.13, Q = 19.00 
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Figure 19. - Tuft pictures for right wing during stall with test 
airplane having 40 -percent-span slots on wing. Flaps up; 
nose wheel up; engine idling; center of gravity at 26.4 
percent mean aerodynamic chord. v 
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Right wing 
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33.4 sec. CN = 1.24, Q = 17.10 

39.0 set, CN = 1.29, U = 18.4O 

42.0 sec.. CN = 1.30, U = l9.6O 

45.0 set, CN = 1.30 

Figure 20. - Tuft pictures for right wing during stall with test 
airplane having 40-percent-span slots on wing. Flaps down; 
nose wheel down; engine idling; center of gravity at 26.4 
percent mean aerodynamic chord. T 
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Fig 

(a) Time history. 

ure 21.- Stall data for test airplane with modified 4O’percent-span 
slots on wing. Flaps up; nose wheel up; engine idling; center of 
gravity at 26.4 percent mean aerodynamic chord. 
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18.4 set, CN = 1.09, & = 19.6“ 

20.1 set, CN = 1.08, CT = 19.5” 

22.1 set, CN = I.13 

(b) Tuft pictures. 

Figure 21. - Concluded. 
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(a) Time history. 

Figure 22. - Stall data for test airplane with modified 40-percent-span 
slots on wing. Flaps down; nose wheel down; engine idling; center 
of gravity at 27.1 percent mean aerodynamic chord. 
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(b) Tuft pictures. 

Figure 22. - Concluded. 



. 

. 

I 



NACA TN No. 1679 51 

/.6 

2 

0 

T.j@ 
I 

I 

.-4 0 4 8 I2 I6 20 24 
Angfe of attack of thmsf am, d, dsg 

Figure 23.- Flight and wind-tunnel variation of normal-force coefficient 
with angle of attack of thrust axis for test airplane without slots on 
wing. Engine idling. 
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Figure 24. - Flight and wind-tunnel variation of normal-force coefficient 
with angle of at&k of thrust axis for test airplane with G-percent- 
span slots on wing. Engine idling. 
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Figure 25.- Variation of normal-force coefficient with angle of attack 
of thrust axis for test airplane without slots and with 40 -percent - 
span slots. Engine idling. 


